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Breast Cancer and Body Temperature
R. N. LAWSON, M.D., F.R.C.S.[C] and M. S. CHUGHTAL, M.B., B.S.,

Montreal

HUMAN breast cancer is customarily associated
with variable increases in the skin temperature

overlying the lesion' (Fig. 1). The ipsilateral
nipple and areolar area are usually involved in the
temperature change regardless of the anatomical
location of the primary lesion. The temperature
rise due to a cancer is variable but averages in the
region of 10 C.2 (Table I). Clinical experience
suggests that there is a correlation between the
amount of temperature rise and the degree of
malignancy. In other words, the hotter the tumour
the more rapid and the more virulent its biological

vanced lesions.4 In the past, alleged temperature
rises in the neighbourhood of tumours and inflam-
matory masses have been accounted for by clinicians
on the basis of the obvious increased blood and
lymphatic vascularity. Our observations indicate
that not only is the rationale invalid but the reverse
is actually the case. The temperature increases are
due to local exothermic conditions.

For instance, the following measurements were
made by direct thermister thermometry during
mastectomy operations for breast cancer.

ABSTRACT
There is frequently a material difference
in the metabolic liberation of heat energy
between normal and cancer cells. This can-
not be accounted for on the basis of an
increased circulation. The increased heat in
the tumour and surrounding host area as
compared to normal tissue can be detected
by the aid of modem heat-recording appar-
atus. New practical temperature-recording
techniques, the results of their use and the
implications are described.
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TABLE I.
Temp. of
identical

area
Tumour opposite Temperature Room
temp. breast difference temp.

Case No. (0C.) (0C.) ('C.) ('C.) Pathology

37.5
36.2
36.2
36.8
36.5
.36.0
36.7
37.7
36.0
36.75
36.6
37.0
35.8
35.7
37.0
35.6
37.0
36.6
35.7
35.0
35.0
34.0
35.0
35.0
33.0
36.0
36.0
36.6
34.0
36.8
36.5
36.2
35.5
35.5
36.5
34.5
35.2
36.25
35.0
35.0
36.2
36.8
34.0
35.2
35.0
36.7
35.5
35.0
36.0
35.0
35.0
35.0
35.0
35.5

221190
212363
213205
213369
214566
215866
216803
216994
217301
217653
218179
220325
216588
218368
219954
218344
218716
219007
219646
213202
212280
212235
212623
212563
212682
213801
214707
214961
215438
215189
215434
215582
217084
217207
217433
217822
218025
218110
218330
218103
218415
218533
218945
219877
219750
219898
220303
220610
220762
220954
221046
221219
221452
221554
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to medical problems.7 When this occurs, infrared
scanning will evolve to play an integral part in
every routine physical examination. It will be used
primarily for the early detection of vascular and
metabolic disorders, since these two groups consti-
bite the bulk of human diseases. The chief ad-
vantages of infrared scanning are its ease of applica-
tion, rapidity and the fact that it is purely passive
and may be performed at a distance with minimum
inconvenience to the patient.8 A disadvantage is
that only the physiology reflected in the skin can
be observed, since radiation of infrared electro-
magnetic waves is strictly a surface phenomenon.
Much remains to be learned about physical factors
affecting the emissivity of human skin. The justifi-
cation of our interest in infrared display is that it
gives reliable information which has been hereto-
fore unappreciated and also unattainable by any
other means. The advantage of observing a large
area at once is obvious, for the surrounding area
acts as a control for the point under examination.9
Carcinoma cells apparently live and divide at

higher than normal body temperatures 'but do not
have the same tolerance to heat increases as normal
structures. Crile'0 htts demonstrated complete re-
gressions in some experimental animal tumours
when subjected to a degree of hyperthermia that
is not lethal to host structures. He assumes that the
regressions are brought about by immune mechan-
isms as from antigens liberated from heated tumour
cells. His current work on thermal aspects of neo-
plasia is a distinct step forward in experimental
cancer treatment.
The regulation of body temperature gains, losses

and distribution is an extremely complex subject.
Human life is possible only within the narrow tem-
perature range, and verysmall fluctuations bring into
play an enormous number of adjusting mechanisms.
There are wide variations of "normal" temperature
values in different parts of the human body and
at different periods of the daily cycle. The concept
of "core" temperature is now false, misleading and

obsolete. The normal range of oral temperatures is
from 36.50 C. (97.70 F.) to 3750 C. (99.50 F.),
but this has wide limits of error and does not neces-
sarily represent body temperatures as a whole. For
instance, the thyroid gland may have a temperature
of 400 C. (1040 F.), yet that of the internal mam-
mary artery is usually in the neighbourhood of
32.2. C. (900 F.). It should be apparent that heat
energy is produced in various parts of the body
from many metabolic sources at widely differing
rates. The blood and lymph circulations serve as
efficient heat-exchangers, cooling some areas while
warming others. The application of local direct
temperature transducers, capable of delineating
small fluctuations is, then, the obvious way to obtain
the most accurate metabolic rate of any given area
or organ. It is difficult to understand why this
technique has not been already applied to the study
of antitumour agents, since specific inhibiting effects
should be easily detected.

SUMMARY

Body heat is produced by metabolic exchange at the
cellular level; thus an increased metabolic rate is re-
flected locally by increased heat. Temperature fluctu-
ations can easily be assessed in situ by thermisters.
Heat radiation from the surface can be visualized by
scanners. The influence of agents that affect local meta-
bolic rates can be objectively measured by these new
techniques. Temperature recording is certainly the
most valuable of any biological measurement, and a
thorough knowledge of temperature and its regulation
is akin to the Oslerian dictum pertaining to syphilis.
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PAGES OUT OF THE PAST: FROM THE JOURNAL OF FIFTY YEARS AGO

SURGICAL TREATMENT OF
EXOPHTHALMIC GOITRE

A considerable number of publications have recently
appeared, emphasizing the importance and frequency of
hypertrophy of the thymus in Graves' disease, more es-
pecially in cases which die after thyroidectomy. Garre
found a persistent thymus in forty-three of fifty-six cases
examined post mortem (seventy-seven per cent.). In
twenty-four of these cases death was consecutive to thyroid-
ectomy, and in some the hyperplasia of the thymus was
associated with hyperplasia of the entire lymphatic system

French writers have found persistence of the thymus
in fifty per cent. of fatal cases of exophthalmic goitre.
Capelle and Bayer found an enlarged thymus in sixty per
cent. of cases of Graves' disease, and Meichior believes
that it is present in eighty to ninety per cent. of cases of
exophthalmic goitre. Rehan is of the opinion that there
is a persistent thymus in nearly all the fatal cases of Graves'

disease, and most writers on the subject are agreed that
its presence considerably increases the gravity of the prog-
nosis, and adds to the risk of operation.

Capelle and Bayer, as a result of very extensive re-
searches, have arrived at the conclusion that a selective
heart toxin is formed in the thymus, basing this conclusion
on their experimental results Whilst some of the writers
on the subject are of the opinion that an enlarged thymus
is an absolute contraindication to operation, others are
firmly convinced that it is advisable to take the chances
of an operation, with the prospect of a cure, rather than to
run the risk of allowing the condition to go on. Zesas
states that he has found records in literature of twenty-one
operations on the thymus for exophthalmic goitre, with six-
teen cures, two improvements, and three deaths. It has
been found that after removal of the thymus the thyroid
gland undergoes marked atrophy.-Herbert A. Bruce:
Canad. Med. Ass. J., 3: 2, 1913.


